A book review on Synthetic biology: tools and applications
by Huimin Zhao, Academic Press/Elsevier, 1st Edition, 2013, 352 pages. ISBN: 978-0-12-394430-6 on a review article (Zhao, 2013) published in Wiley Interdisciplinary Reviews: Systems Biology and Medicine (Liang et al., 2011) . On more than 300 pages, structured into 17 chapters, Synthetic Biology: Tools and Applications brings together thought leaders and leading researchers in SB, by providing a systematic and integrated framework to examine key enabling components in SB.
The era of SB has arrived. As tellingly described in the introduction by the editor, SB builds on the advances in molecular, and systems biology and seeks to revolutionize life sciences in the same way that chemical synthesis revolutionized chemistry and integrated circuit design revolutionized computing. In addition, the number of publications on SB has increased exponentially in recent years. As a consequence, it is almost impossible to follow the rush of SB-literature in detail. Furthermore, the emergence of SB has been accompanied by the development of new and improved experimental tools and approaches. However, more exciting applications in basic and applied research would be useful to make SB easier, safer, and more predictable. Therefore, it is sound and timely to collect and converge the various research tools, methodologies, and prospects of SB research in a single comprehensive book.
The organization of the book into four well-chosen sections (rather than into 17 imposing chapters) lures the reader into reading a thematic section of several chapters at any one time, rather than the entire book. The order of topics is intended to represent a logical progression. Each chapter starts with an essential introduction; this allows reading the chapters independently from each other, a feature that readers will highly acknowledge.
The first thematic section, entitled "Synthesis and Engineering Tools in SB." This section (chapters 1-4) addresses the latest state-of-the-art experimental tools and approaches developed for engineering biological systems at molecular, cellular, and multi-cellular levels. In addition, this section discusses the technologies for DNA synthesis and their limitations, whereas it also provides an overview of the key methods for protein engineering. The section closes by describing the challenges and opportunities in the standardization and modularization of biological parts, which is one of the key distinguishing features of SB. The second thematic section (chapters 5-8) reviews the mathematical modeling approaches, and in silico tools, which can dramatically accelerate the design process, as well as reduce the cost of development of novel devices and networks. In addition, this section introduces a new computational SB tool, the Synthetic Biology Software Suite, whereas a wide variety of successful examples are also discussed to highlight the effectiveness of these computational tools and approaches. The next section (chapters 9-13) deals with exciting
